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(57)Abstract: 

PURPOSE: To attain ultra-high-speed modulation and the widening of a 
frequency range and to improve a yield and uniformity by using a high- 
resistance semiconductor substrate and embedding a PIN structure optical 
waveguide with the high-resistance layer. 

CONSTITUTION: Striped means 69 having the pin structure in which an I 
layer of a low carrier concn. is formed as the semiconductor optical 
waveguide layer 66, the high-resistance layers 70 on both side faces of the 
striped means, and means for impressing electric fields to the 
semiconductor optical waveguide layer 66 are provided on the high- 
resistance semiconductor substrate 61, The inter-electrode distance is 
made longer than heretofore by using the high- resistance semiconductor 
substrate and the embedding structure of the semiconductor high- 
resistance layers. The wiring capacity and pad capacity are. therefore, 
decreased and the capacity over the entire part of the element is 
determined nearly by a junction capacity and the frequency range of the 
optical modulator is widened. The ultra-high-speed modulation as the 
integration type optical modulator is executed by having the PIN structure 
formed on the high-resistance substrate and embedded by the high- 
resistance layers. Thus, the ultra- high-speed modulation and the widening 
of the frequency range are possible in this way and the yield is improved. 
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